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ABSTRACT 

■_-*ssjj The purpose of this bobklet is to provide a basic 

understanding of nuclear fission energy and different fission : 
reaction concepts. Topics discussed are: energy use and production i , 
current uses of fuels, oil and gas consumption , alternative energy 
sources , fossil fuel plants r nuclear plants r f boiling water and 
pressurized water reactors /the ~light| water reactor fuel cycle A 
enrichment, reprocessing^ the breeding \process , breeder reactor 
design, the breeder reactor fuel cycle, and breeder reactors in the 
Unrited_States. Each topic is accompanied by ah illustration or 
diagram to aid understanding. A section of additional information 
describes the history of nuclear power inVtRe United States> and 
nuclear plants throughout the world J A glossary defines basic. terms 
used to describe the fission process 
-reactors i This pamphlet is suitable 
students. (LP) 
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Energy Use and Production 

Energy is on Important element in nearly 
every aspect of dally Irving. It is vital to many 
of bur needs, including heating and cooling, 
trgnspartatfan, and electricity for lighting and 
to run machines. 

The energy far these and many other uses 
is prqduced^ln many different ways. We get / 
energy from fuels such as g[l, x cool, natural 
gas, arid uranium. In addition, we can . 
harness energy from the sun, running water, 
and the wind. Nuclear power is just one of 
many ways to produce energy. In order to 
understand its rale, we can asjvhow it relates 
ta other means of getting energy. In por-\ 
ticulor, we can look at the way In which we 
use our fuels today. 



Current Use of Fuels 

While there ore mony ways to produce 
energy, we 3b not use them oil td the some 
extent. Some ore not fully developed, while 
others ore too expensive or of limited pbten- 
tldi. In feet, most of the energy we use today 
comes from o few mqjor jources- -oil. rioturol 
gos. cool, uronlom. ond hydroelectric power. 
Two of these fuels, oil ond gos. supply nearly 
three-quarters of the energy heeds for the 
U.S. 
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Oil and Gas Consumption 

We know thot the domestic supplies of oil 
arid gbs ,dre limited^ jn ^foct, oil ond gas 
deposits are being depleted ropicily. If we 
continue to use these fuels at the some rote 
we use them tbdbyi we will have consumed 
nearly one-quarter of all our oil ond. .gas 
resources within the next ten years. If there 
ore no significant new discoveries within 20 
years; these valuable fuels will be holf-woy 
gone. Therefore, it is vital that we develop 
other energy sources that con replace oil and 
natural gas so that we may have a supply of 
energy for into the future. • 
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j Alternative Sources of Energy 

Ve ore fortunote ir>' % hc U:5. to hove fuels 
besides oil and firs* tWot con provide us 
energy for mony years, M shown below by 
the size of the barrels^ cool Is a very lorge 
energy resource: The three fossil fuels-cool, 
oil, and naturol gos- provide most of the 
energy used In the U.S. 

Uroniom, which is a nuciepr fuel rather 
than d fossil fuel, con also produce energy. If 
used In today's reactors, grqnlum could pro- 
v vide os much energy as either oil or natural 
gas. In addition, if used in advanced reactors 
known as breeder reoctors, the^ amount of 
energy obtolned from uranium could be 
multiplied by a factor of 60. -- 




Fbiiil FU0I Worm 

in convemiQn<ii fossil pients. oil. cool, and 
ooturoi gos con be burned to produce heat. 
Regardless of its source, the .Heat ii.coiv 
verted into steam In a bailer; The steom 
expands 0$ it posses through a turbine, This 
process drives b generator, which produces 
ejectHclty, As steam leaves the torblne. it is 
condensed and returned to the boiler In the 
form of water, 




Nuclear Plants 

In a nuclear plant, heat is also used to pro- 
duce steam, which. In turn Is > ujfcd to 
generote electricity ; The main difference 
between o fossil plont ond a nuclear plant is 
the source of heat. The heat in o nuclear , 
plont is produced by a: process colled nuclear 
fission, which con occur in special types of 
nuclear fuel. • 1 




Nodeor Fission 

The process of ftssioniricj. or splitting, otorns 
con produce enough heoi to generate elec- 
tricity; Fission occurs readily in only a few 
elements, such as uranium bhd plUtonlum: 
One particular isotdpe of uranium, U-235, is 
'commoofy used In todo/s reactors. When d 
neutron strikes 6' uronlum-235 atom. It Is 
absorbed. This mokes the nucleus of the 
U-235 atom unstable, and causes' it to split 
into two lighter atoms colled fission products. 
At the some t|me. energy In the form of hebt 
is released along with two or three neutrons. 
The neutrons con strike other uranium atoms 
and cause additional, fissions: The continuing 
process of fissioning Is known os o chain reac- 
tion. 




NudedrFuel 

^^Qrfiy Q few elements fission easily enough 
to be used oi. fuel In a nuclear power p<ant, 
Of these spedo! materials, uronlum is the 
most cbnimofi fuel in tpda/s reactors. 

iAny nodeof. fuel, inching uranium, must 
be processed through several steps before it 
con be used in o reoctor. The fuel must first 
be co?efully refined. It is then shaped into 
smoii cylinders hnown as fuel pellets. The 
pellets ore less thon 1/2 inctr m diameter, 
but each one con produce os much energy 
os 1 20 gallons of o<i : 

Fuel pellets pre stocked ond sealed in 
h^lpw tubes about 12 feet Fang, The filled 
tubes are colled fuel pins or rods The rods 
are grouped together in bundles known os 
fuel bssemblies. The fuel rods ore carefully 
spaced in the assemblies to allow a liquid 
cooiont to flow between them. 




Nudea* fuel 
Pe*#t 
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Control 



Fuel 




'Approximately 200 nu^fe^r fuel 
o^*en*?ie* b?e o/oop*d together to rrwfae 
up the c»<ej5^eoe M&oasr. Nudeor foefjn 
core generotes heot Jn a reoabr jusi os coo* 
or oil gemotes Keck fr> a botfer, 

interspersed amoog the fue* assembles 
ore mov6b*e conao! rods, which are madeo* 
material that reodtfy absorbs neutrons, When 
the coovol rods ore,in*ettcd into the core, 
the nuclear, dvcfcn reaction In- the fuH 
assemblies fc stowed down. This reduce* the 
ornbufttHof heat produced the o^e/^MHen 
the control rods ^e_^thdrawn from the 
core, the choin -/eoaion speed* up. ond 
nxxe heat Is produced. 



* Keoctof Vessel 
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Coolant Out 



bite* 



fteoabr Vessel ^ L 

The entire reactor core, which contains fuel 
assemblies orvd control rods. fs^ehdosed^ o 
heavy siothfesssteei ivessel. To ensure safety, 
the endre reactor vessel is housed in d relrv 
fenced concrete structure. '■_ 

A liquid coolant is pumped into the gfaaor. 
vessei through the core to remove heat. [The 
cooton: is .then pumped out of the reojexor 
vess€d and is used ta produce steam^Artast of 
the nodeor power pjonts Injhe United 5tot€*s 
use water os o coolont. These pfonts ore 
Rrown os Light Voter (doctors (LWR's). 
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(VcHftng Vot*< fc*ocior* 

There c^two d&cfta types o< U^it Water « 
reows krthe U*5;i and nnoryy of eoch . 
w buSlt. In both teoaoa. fuel assemble* & 
the ocxe are cpd*ed J^^^ster* ond tf** , 
heot*<l ^ water fc o5*d iogtniwoieiis^ 

she DoiBng ' Water teocfor the i ^ . 

pressure fraitfe thereoaor vessel jr^efttfy 
corwofled so that the water boils as 5t posse* \ 
ihroogh the core. Th& reoaor generate* 
Kecyn Greedy by the hecrt from the core. 

with no .ttett^ \ * 
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Pressurized Vote* fteoctors 

• in the J*essunz€<J [Wotw^^^i<P*W t 

• the pteuufe is Kept Nghv enough to prevent 
boiling, even though the woter is very hot. In 
the PW\„ the heoted woter from the cpfe is 
pumped into o steom generotor. At this 
point, the heot is transferred to onother 
cooJont system bnd steam fs produced. The 
water from the axe is ciroobted og^n pnd 
ogoin through the ftf mary loop without ever 
being converted into steom. 
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Light woter factor* hove bTOn ^llt in tl^e 

jiSl for ^Priy >^grs, ond the, industry that 
supplies eqoiprhent and services is well- 
established. However, it is not enough to i ■ 
build d reactor that produces heat and,elec- 
tridty: We must also be able to find ond 
prepare nuclear fuel: In addition, we mWt 
tjofidle fuel after it is discharged from the 
reactor The fuel cycle Represents air the 

..elements that must be d^/eioped to hove o 

complete nuclear power system. * 

Mining uranium ore is. the first step In the 
fuel cyclefor light water reactors. After being- 

# " mined, urcnjum is sent to a mill to be crushed 
ond ground. The mill produces "yelIdwcaUe:' : 
which has o large concentration of the 

uranium compound thjOJ. 

Yeildwcake contains, among other things; 

* several isotopes a* varieties of uranium. One 
such isotope is urahiuhv235^ which r is jmpor* 
ton t because it fissions readily in. a reactor. 
Uroniom-238 is another isotope found in 
natural -uroniunv but jt does not fission os 

. TOyty;".UhfdrtundteiY. noturbl uranium is com- 
posed primarily of U-238 and hosiess than 




% Uy&5. The Concentration of 
:235 con. however, be increased 
artificially. This is done by first converting the 
yellowcoke tqi'onother chemicoi form on<£ 
'then processing It in oh enrichment plant. 

After uranium is enriched enough. ta be 
used in'o-reactor; it is fabricated into nuclear 
fuel elements. The fuel elements ore 
grouped jntd fuel assemblies and _p|aced in 
the co/e of o reactor: The fuel remains in the " 
core and produces power for three to five 
years before it is. removed. 

Aftec being discharged from the . reactor 
core: nuclear fuel is cooled in o pool of water 
near the reactor. After it hos* cooled long 
enough to be handled easily, it may be shipped 
to :onother location, if it is shipped to a 
reprocessing plant, valuable- fuel would be 
separated _from i'ddiodctive^ woste: The 
waste moteriol wou|d then be stored safely 
ond the fuel would be available to be used 
again. Mf reprocessing ■ plants^ ore not 
immediately available, it is possible that the 
spent nuclear fuel would be shipped to oh 
interim storage facility. . 
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Enriched 
Uronium _ : 
X3% 0-235) 



Depleted 
Uronium 
; (0.2% 0-235) 



Enrichment , \ 

tSe process of enriching urqhiuriri is very- 
sdphisticdted, but it dccomplishej q simple 
purpose-it Increases the concentration^ 
the isotope U-235 jn uranium. -This Is 
necessary operation in the _LWR_fueJ_cycle, 
Since noturol uronium does not contain 
enough U-235 to run on Lw*R. 

During the process of ^nchment/_nqwrql ; .' 
uronium is fed into the enrichment plant/ 
Only 0:7% of this uronium is 0-235. whjte 
99.3 %Js another isotope of uronium. 0-238. 
The noturol uronium is processed ond /plit. 
into two streams. One contains the concen- 
trated uranium, which is usually about 3% 
0-235. Shis is sent toj be fabricated for use in 
light water reactors. The other stream: is 
depleted uronium. or ' toils." which contains 
only 0.2% 0 : 235. Since it is not usable in 
today's reactors, it is stored; 
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Reprocessing. __' _ 

Even after fuel is removed from o reactor, 
it still contains some usable nuclear material, 
such as urohlum or plutonium. The usable 
fuel con be sorvaged. however, . only if it is 
reprocessed. This is a method of chemically 
separating valuable nuclear .materials front 
radioactive waste moteriai: 

Nuclear material that is recovered during^ 
reprocessing con be reused Jttqny tirties. 
Uranium can be enriched bgain and: used in 
light water reactors. Recovered plutonium 
would probably be stared until it could be 
Used in advanced reactors: 

Waste moteriai -can be changed in form 
from o liquid to a type of gloss and then 
buried so that it will not contaminate the 
environment. , 
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The Breeding Process ■■ 

the breeder redctor is bble to get much .- 
more energy from urdhiurh thdh p light wbter . . . \ 

reocta^becouse it uses it in o different- way; ^ ^ 

In o- light water reactor^ the fission process* " \ 

depends primarily on U-235. which \is found 
in small quantities in natural uroniurrt The. ~. ( : . 

breeding process depends oh a different ele- ■ 
merit, plutonium. When struck by a neutron, - , 

plujohiUm splits ]rr to two fission particles and j ^ 
releases heat and several neutrons^; If these i ; __ 

neutrons strike other plutonium atoms, the 

fission process con continue in o^hoirw<eoc- . 
tion; This is very similar to fission ia.o light 
water reactor. ' ' 

But where do we get the plutonium to. . 
start the whole process?" It does not, occur in v 

nature, and cannot be mined like uranium, V •' ■ " 

Rutb^niUm is, however^ fofmed^ inside oil 
nuclear reactors thot use uranium os a- fuel. 
This occurs when a U-238 atom is struck by o 
neutron. In general, this does not result in a 
fission; .: Mother, the atom of U-208- usually 
absorbs the neutron, and on * atom of - _ 
prutoniUmJs^crMjejJ. Thivhbppens to same 
extent in light water reactors. Breeder reoc- ^ 

tors, however, ore designed to enhance this _ : 
effect. In Tact, _b f ®?^®I ^eocjors ^an create * 
more plutonium than they consume. _ — -~ 





Containment Vessel 



Breeder ^p«PLP?»!9n_j;^ ___ 

The most common design, for o breeder 
reactor- uses liquid sodium ds _o_ coolant, 
rather than water. This type of reactor Is 
known ds a bquid Metal Fast Breeder Reac- . 
tar (LMFQPJ, Liquid sodium is on excellent 
heat transfer fluid, and itaHaws the LMFpFUo 
be operated at high temperatures and iow 
pressures.. This produces a mare efficient corv 
version of heat into electridty. . -. . . 

In o breeder reactor, liquid sodium is 
pumped through the, core and into o heat 
exchanger, xjher e heat from the core is 
transferred to^ another sodium coolant 
system. Thi5^sec6n3/lo6p of liquid sodium is 
used to generate steam. Since the sodium in 
the secondary lobp/never posses through the 
care of the reoctor', it does hot become 
.radioactive. / 
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Breeder Reoctor Fuel Cycle 

The fuel cycle for the breeder reactor is dif- 
ferent from the LWR fuel cycle. With the 
breeder reactor, there is ho need to mine, 
convert, or enrich uranium, since it does not 
require high concentrations of the 
uranium that is used in the breeder reactor 
con be token from the depleted stockpile 
produced by. enrichment plants; This is 
useless in a light water reactor, but. con be 
converted to plutonium and used as fuel in o 
breed^reactor ^ 

In order to obtain plutonium to fuel o 
breeder reactor, it is necessary to reprocess 
nuclear fuel that hos been removed from 
another reactor. Light water reactors pro- 
duce some plutonium during normal opera- 
tion, and the spent fuel from this type of 
reoctor may be reprocessed to recover 
plutonium for o breeder reactor. In addition, 
fuel discharged from breeder reactors con be 
reprocessed ond reused again and again. 
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Breeder Reactors Iri the U.S. 
The abjective of the U^S.^breeder reactor 
"pragrorn is to develop the; technology to the 
point where the reactors may be built com- 
mercially. As part of this program, the U.S. 
boilt several experimental breeder reactors, 
starting in 195^1 . The most recent reactor to 
be. completed is the Fast Flux Test Facility, 
wr|ich is used to test materials and fuels that 
nhiay be used in future reactors. Jhe next step 
is to < 



*9 f ^ w ]^^ ls _ c urrend^^ Pi 6 
final stage in developing the breeder reactor 
would be to construct d large-scale 
demonstration plant. 
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History of Nuclear Power |n the_U;S; _ 

In December of 1 942. o.team of scientist, 
ied by Nob^l prize physicist Enrico Fermi . pro- 
duced the* world's first, . controlled* nuclear 
fchajruTOctjoh. The experiment took ploce ot 
Stogg Field in Ghicogo in o simple reactor. 
This early nuclear, research wos* directed 
toward developing weapons fqrjjse fn World 
wor II: However. the~concept of using 
nuclear power for peaceful purposes was 
also important, to the scientists. Fermi wrote. 
"We oil hoped thot with trie end of. the won 
emphasis would be shifted decidely fronp the 
weapon to the peaceful aspects of atomic 
energy." * 

Shortly ofterJVorld War \\, the U.S. govern- 
ment began to develop civilian 
applications of nuclear power Dy the j 
mid-1950's. it wos o gaol of the government / 
to demonstrate thot nuclear power could 
safely produce electricity for use in the 
private sector. As o first step towards achiev- 
ing this' goal.', the -U.S.- government 
developed the light water reactor, ond com- 
missioned the first one in 1957. This wos the 
first reactor in the U.S. to provide electricity to 
the public _ /- 

Although this first plant was entirety financed 
and constructed by the government, subse- 
quent projects ^encouraged industry^ pair- 
ticipbuon? Through cooperative efforts; by 
government ond industry, b series of reactors 
were constructed. ..These plants were the 
forerunners, of today's commercial reactors. 
The first generation of light woter reactors 
Includes Dresden- 1 in Illinois ond Yankee 
Atomic Power .Station in Massachusetts, 
which w£re commissioned in the eorly 




First Nuclear Reactor at Stogg Field 




LWR Construction 



- Throughout the development of; the first 
nuclear power _plpnU._ 
meet the 1 . new demand for jiociear com- 
ponents and services. By the mid-1 9.60V a 
nuclear Industry was sufficiently established *j 
tl^LS^^H^I Q 5S lstonce was no longer 

" necessary to baiid a reactor. In 1 963, the first 
order was placed far q reactor that did hot. . 
involve government funds. This order opened 
the door for a large number of reactor sales 
in the [ate 1960's pnd earty 1970's. In fact, ^ - 
within five years of the first order; the utilitleSl^ 
hod committed themseJves to buildng nearly > v 
77,000 MWe af nuclear generating capacity, h 
By 1 970, 56 reactors were opera ting , and £ 
today nearly 80 nuclear units are producing N 
electricity. 
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Nudeor Reactors in the U.S. 

In the post fewj'eofs, nuclear reactors 
hove provided steady and reliable power to 
many areas of the United States. Appro* 
innately 50 nuclear power plants ore licensed 
to operate today, ond these reactors pro- 
vide 1 1 % of oil the electricity used in the U.Sy 
in certain areas of the Midwest and 
Northeast, more than half of the electricity 'is 
produced by nuclear generating untis. / 

In addition to those plants in operation, 
another 80 nuclear units tire being buil^ond 
there ore plans to construct even more reoc- 
. tors. When these plants ore; completed, 
more than 150 nudeor power plants will be" 
operating in the United States. 



/ 
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• Operating . 77 
A Under Construction 77 : 
A Planned ... 12 

. Total ■ 

: As of JonuQfy 1962 , 
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Nodeor Reactors Throughout. the World 

Nuclear power is on important source of 
electricity in many notions, bl shown by 
these _two maps. The upper; mop shows the 
traditional view of the World. In the -mop 
below, the bred of b notion is proportional to 
the size of its nuclear program In 1965^ It con . 
be seen that "the United States has the 
world's Jorgest nuclear power program. 
Many other nations, such as France arid. 
Japan, plan to develop o iorge amount of 
additional nuclear generating capacity.. 



Finland 




^.Philippines 
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OreederJ^eQctore Throughout tNe^/erloV ; 

A number of notions with Jorge nuclear 
programs have invested In developing 
btp'&tef J"?9ctor J^hnqlogy^ France,, tfie 
United Kingdom, and the Soviet Union hove 
already completed demonstration plants; 
West Germany and Japan ^iHjoon fallow. In 
the figure, the size of eacji country is deter- . 
mined by the size of the largest breeder ' 
reactof that will be operating in 1985. 
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THE FISSION PROCESS 

Neutron - A bosSc dtdmic particle thot has no electrical 
cnorge. Neutrons and protons, which ore positively charged 
particles, form the central portion of the atom known as the 
nucleus. Negatively charged electrons orbit the nucleus at 
various distances. The chemical and nuclear properties of on 
otom ore determined by the number of its neutrons, pro- 
tons, ond electrons; 

Fission '- The process by whichjo neutron strikes a nucleus* 
ond splits St into two fragments ^ During the process of nuclear 
fission, several neutrons are emitted at high .speed, ond 
heot dhd rodiotion ore released. 

Choiri Reaction • The continuing process of nuclear fission- 
ing, in which the neutrons released from every fission trigger 
at leost one other noclear fission. 

Fission Produce - The two npnoll atoms created when a 
nucleus fissions, The moss of the fission products is lessjhon 
* thot of the original nudeus. The difference in moss is released 
as energy. 

Isotopes - Atoms hoving the same number of protons; but o 
different number of. neutrons.; Two isotopes i__af the same 
atom ore very similar ond difficult to separate by ordinary 
chemical means. Isotopes can hove very different _ nuclear 
properties, however. For 'example, one isotope may fission 
reodily^hile another isotope of the some atom may not 
fission ot all. 

Uranium - A metolllc element found in nature that is^com* 
manly used as a fuel in noclear reactors. As found in nature, 
it contains two isotopes-uronium-235 ond uronium-238. 

Urbnium-235 - Thejess^abuhdoht uronium isotope, account- 
ing for Jess thon one percent of natural uronium. 
Urariiurri-235 splits, or fissions, when , struck by f o neutron; 
When uronium is used os o fuel in b nucleor reactor, the con- 
centration of 0-235 is often increased to enhance the fission 
process. For exompie. the fuel for light water .reactors' con- 
tains about 3% uronium-235. 



UronlunV238 - The more obundont uronium isotope, ac- 
counting for mare thon 00 % of natural uranium. 
Urb^1u7tv238 tends-to-obsoH bVr>eu trons rother than fission. 
When it obsorbs a neutron: the urani'um~otom changes. to,-, 
form o new element-plutonium. . j . 

Plutonium - An element thot Js : hat fdUhd In nature, but can 
be produced from uronium in o nuclear reactor. Plutonium 
fissions easily, dhd con be used as d nuclear fuel. ^ 

... Fissile • Moteriol composed of atoms which readily fission 
when struck by a neutron. Uranium-235 and plutonium-239 
are examples of fissile materials. . 

Fertile • Material composed of atoms which readily absorb 
neutrons to produce -fissionable materials;. One such ele- 
ment is uranium-238. which becomes plutanium-239 after it 
absorbs a neutron. Fertile moteriol. alone cannot sustain a 
choin reaction. 



FUEL CYCLE - 

Conversion • The chemical process by which uronium is 
prepared for treatment In ah enrichment facility. The conver- 
sion process changes uranium from o solid oxide form to a 
fluoride gds\ 

Enrichment - The process by which the concentration of 
Uranium-235 Is increased. Generally, uranium is enriched 
from its natural concentration of less than 1% U-235 to 
about 3% U-235. Tlnjs cdncehtrotion of fissile material is 
suitable for use in a light water reactor. 

Toils • A product of uronium enrichment thot is composed of 
uronium with d very low concentration of U-235: While this 
moteriol is of little use in a light water reactor, it con be con- 
verted to plutdnium in d fast breeder reactor; 

Fabrication - The final step In preparing nuclear fuel for use in 
o reactor .During fabrication, ^thejuel is shaped into small 
pellets and then stacked in thin metal tubes. The tubes, or 
rods, of fuel ore carefuljyjpdced within d metal grid before 
being inserted in o reactor. 

Spent Nuclear Fuel ^Material that is removed from o reactor 
after It. can -no longer sustain a chain reaction. Spent fuel 
from o HgHnfrbiei reactor is camc^j^ primojily ojf uranium 
and contains some radioactive materials, "such as fission pro- 
ducts. Spent fuel also contains some valuable nuclear 
materials, such as uranium-235 and plutanium. 

Reprocessing - A series of chemical steps in which valuable 
nuclear materials are ewzzizd from spent nuclear fuel. The 
useful materials, including uranium ond plujanium. car i be 
used ft again os fuel in other reactors. The remaining waste 
materials are solidified and Isolated from the environment. 



I 
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NUCLEAR REACTORS 



Hucleor Fuel - Nucleor mcterol which fissions eosily. The 
most common _nudTOfJu^$^r^ureniurri find plutonium. The 
material is pocked into long, thin tubes known 9s fuel rods 
which ore orronged in o compoct configuration. This ollows a 
controlled chom reaction to occur. • 

Core • The region of o reoctor in which the nudeor chom 
rebction is initiated, maintained: ond controlled J Coolont is 
constantly circuloted through the core to remove hoot pro- 
duced by the fission pracess. 



Control Rods - Long, thin rods t hoc ore positioned among 
fuel rods to regulate the nuclear chbih rebction; Control rods 
ore composed of moterio! thot obsorbs neut/ons reodily. 
They interrupt or slow down o chain reaction by capturing 
neutrons thot would otherwise trigger more fissions. 

Coolont • Fluid thot is circuloted through thecbre of b reactor 
to remove the heot generated by; the fission- process. Most 
reoctors operating tbdby used water as coolant; but some 
ore cooled by liquid sodium- jn reoctors thot hove more thon 
one cbblbnt: system/ the fluid-which posses through the core 
of o reoctor is Known os the primory coolont. J^obsorbi heat 
in the core ond then transfers it to o secondory coolant 
system. The secondory system produces steam, which 
generates electricity. 

Pressure Vessel - A heovy steel enclosure oround the core of 
b rebctbr. It is designed to withstand high pressures ond 
temperatures to prevent rodiooctive moteriol from escoping 
from the core: 
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Containment Building • A thicfc cpnaete "stjy<:t ure'^^nc^ 
; ing the pressure vessel ond other reoctor/ component*, it is 
ctesj^ved to P^^^L/Q'^doajvie rnotenoJ Jfkxrt being /eieosed 
to the atmosphere in the unlikely event ti>ot it should 
escope From the pressure' vessel. 

Light Water Reactor - A general term that refers to all 
nuclear reotors which use ordinory water as a cooloni:. This 
?n elides pressurized water reactors and boHing water reac- 
tors, which pre the predominant reoctors in the U.S. LVR's 
ore generally fueled with, enriched uranium; although they 
con operote. with other nudeor fuels. 



Pressurized Wbter Reactor - A rebctbr cooled by wbter that 
is kept ot high pressure to prevent it from boiling. Primary 
• cbblbnt posses through the care of a PVR.. ond then transfers 
its heat to o secondory coolont system. Steam is produced 
from the heated water in the secondary system. 

Dolling Water Reoctor • A reoctor cooled byjwoter that Is 
bllowed jabaHbs it passes through the core; This cbalbnt Is 
used directly to produce the steam which generates elec- 
tricity. - 1 



Fast Breeder Reactor - A reactor coaled by liquid iodium 
rother thon water. ]n this typ^bf reoctor. the trc^sfbrn^Ubn 
of uronium-236" to plutonium occurs readily. Since plutonium. 
fissions easily, it cbh be recyded bhd used as fuel for o 
breeder reactor. The conversion of uranium to plutonium Is 
so efficient in on FDR that this reactor creates more fuel: than 
it consumes. 



